Sibling larvae are unaffected (n = 32 control, 27 neomycin), as are p400 (n=22 con, 16 neo), p402 (n=68 con, 68 neo), and p403 (n=10 con, 9 neo) mutants. p401 (n=22 con, 21 neo; *p=0.0320, Mann-Whitney) and p404-6 (n=23 con, 40 neo; *p=0.0333, Mann-Whitney) mutants' sensitivity is partially rescued by lateral line ablation. p401 , highstrung p403 , and escapist p404 mutants. Top panels show the homozygosity plots using our customized analysis platform, with HZ scores of 1.0 indicating high homozygosity; bottom panels show the homozygosity analysis from MMAPPR analysis (Hill et al, 2013) . Both methods agreed on linkage for each mutant. Furthermore, homozygosity analysis for all three escapist alleles (p404-406) revealed that all are linked to the same region of chromosome 25, supporting our complementation experiments. 2+ imaging in head-restrained 5 dpf larvae using Tg(Gal4FF-62A);Tg(UAS:GCaMP6s) (n=11 siblings, 7 mutants; *p<0.05, Mann-Whitney; mean ± SD). (E) Total intensity of GlyR staining on Spiral Fiber Neurons (SFN) was unchanged in cyfip2 mutants (n=7 sibling larvae, 12 mutant larvae; p=0.13, Mann-Whitney; mean ± SD). 
Supplemental Experimental Procedures

Zebrafish husbandry and maintenance
Embryos were raised at 29ºC on a 14-h:10-h light:dark cycle in E3 media as described previously (Burgess and Granato, 2007) . nevermind (cyfip2 tr230b ) carriers were provided by John Gaynes (Pittman et al., 2010) . Tg Tg(UAS:GCaMP5) fish were provided by David Schoppik (Lacoste et al., 2015) , and Tg(SCP1:Gal4FF(y256Et) fish were provided by Harry Burgess (Marquart et al., 2015) .
Tg(GFFDMC130A) and Tg(GFF62A) were provided by Koichi Kawakami (Pujol-Martí et al., 2012; Yamanaka et al., 2013) . Tg(UAS:gap43-citrine) fish were provided by Jonathan
Raper (Lakhina et al., 2012) .
Generation of hsp70:cyfip2-GFP transgenic line and genotyping
To create the Tg(hsp70:cyfip2-GFP) line a pCR4-cyfip2 plasmid containing the zebrafish cyfip2 cDNA was purchased from ThermoFisher (CloneId:9038384), with the complete correct sequence confirmed by PCR amplification and Sanger sequencing. Infusion cloning (Clontech) was used to ligate PCR-amplified cyfip2 cDNA and GFP into a Gateway (Invitrogen) pENTR plasmid cut with EcoRI and XhoI. Gateway cloning using LRII+ enzyme (Invitrogen) moved cyfip2-GFP to a pDEST plasmid containing the hsp70 promoter and I-SceI restriction sites. I-SceI-mediated transgenesis was done in TLF embryos as described (Thermes et al., 2002) . Transgenic lines were identified by placing 24 hpf embryos produced by injected fish into eppendorf tubes at 37°C for 30 min, recovering in petri dishes for 60 min, and screening for GFP with a fluorescent stereomicroscope (Olympus MVX10). 3 lines were identified, and the one used in this study was chosen on the basis of its CNS-restricted pattern of expression (Fig. S2C) . cyfip2 p400 and fmr1 hu2787 fish were genotyped using the KASP method with proprietary primer sequences (LGC Genomics). For genotyping in the context of Tg(hsp70:cyfip2-GFP) we developed a dCAPS assay using the dCAPS program (http://helix.wustl.edu/dcaps/dcaps.html) to design appropriate primers, with the forward primer binding in the intron adjacent to the mutation (Table S1 ) (Neff et al., 2002) .
Following gDNA isolation, a 149 bp fragment was amplified by PCR and the product was digested with ApoI-HF (New England Biolabs), cleaving the mutant allele and producing a 125 bp fragment distinguishable from the 149 bp wild type allele on a 3% agarose gel containing 1.5% Metaphor agarose (Lonza). Genotyping for the presence of the Tg(hsp70:cyfip2-GFP) transgene was done with primers specific to GFP (Table S1 ). cyfip2 tr230b fish were genotyped by dCAPS as described (Pittman et al., 2010); Table S1 ).
Behavioral assays and analysis
Behavioral experiments were performed using 4-6 dpf larvae and analyzed using FLOTE software as described previously (Burgess and Granato, 2007; Hao et al., 2013; Wolman et al., 2011; 2015) . Startles (short-latency C-bends) were measured using defined kinematic parameters (latency, turn angle, duration and maximum angular velocity).
Startle sensitivity was determined by measuring startle frequency using a 60-stimulus assay with 20 s ISI and 10 trials at each of the following intensities: 4.6 dB, 13.5 dB, 17.2 dB, 20.7 dB, 23.9 dB, 25.9 dB. Sensitivity index was calculated for each larva by measuring the area under the curve of startle frequency v. stimulus intensity using Prism software (GraphPad). For secondary behavioral analysis (baseline activity, startle habituation, PPI, neomycin sensitivity) mutants and siblings were first identified using a 20-stimulus assay consisting of 10 stimuli at 13.5 dB and 10 stimuli at 17.2 dB with 20 s ISI. Mutants were defined as those responding to >50% of stimuli at both intensities; siblings were defined as those responding between 10-20% across all stimuli. Total distance traveled over 160s was measured to determine baseline activity. Startle habituation (Wolman et al., 2011; 2015) and PPI (Burgess and Granato, 2007) were measured as described, using a 13.5 dB pre-pulse and 25.9 dB pulse with 350 msec ISI.
The PPI hearing threshold (Bhandiwad et al., 2013) was determined using 6 intensities of pre-pulse (-14.9, -1.1, 4.6, 10.2, 13.5, and 17.2 dB), with pairs of stimuli separated by 20s. Significant PPI was defined by comparing startle frequency in pre-pulse trials to pulse only trials (p<0.05, paired t-test). All stimuli were calibrated with a PCB Piezotronics accelerometer (#355B04) and signal conditioner (#482A21), and voltage outputs were converted to dB using the formula dB = 20 log (V / 0.775).
Molecular cloning of cyfip2 and RNAseq analysis
To identify potential causative mutations in triggerhappy p400 we identified all SNPs in the linked region of chromosome 14 that were unique to triggerhappy p400 in comparison to a combined reference sequence consisting of the Ensembl zebrafish genome (Zv9), our TLF and WIK sequences, and our other mutant sequences (Wolman et al., 2015) .
Candidate mutations were defined as those SNPs with <1% allele frequency in this reference sequence and >95% allele frequency in the mutant sample that cause a change in the amino acid sequence (nonsense, missense, or splice site mutations). This produced a single SNP candidate for triggerhappy p400 . To confirm the candidate mutation in cyfip2 we prepared cDNA from identified siblings and mutants as described (Wolman et al., 2015) . Amplified cyfip2 cDNA was cloned into a pCR2.1-TOPO-TA vector for sequencing.
Mapping of whisper2000 p401 , highstrung p403 , and escapist p404-6 was performed using RNAseq. F5 mutants and siblings of whisper2000 p401 , highstrung p403 , and escapist p404-6 were collected, and RNA was extracted. 125bp paired-end sequencing was conducted using the Illumina HiSeq 2000 platform, and homozygosity mapping was done by comparing mutant and sibling sequences using the MMAPPR pipeline as described (Hill et al., 2013) . In parallel, we adapted our WGS pipeline to analyze RNAseq data by isolating an exomic set of SNPs unique to each mutant family. SNPs were defined as chromosomal locations in the sibling pool in which exactly two bases account for greater than 90% of the obtained sequence reads at a given position, and each of these two alleles is observed in greater than 25% of reads. Homozygosity in the mutant pool was calculated for each of these SNP positions. To identify linked regions of the genome we then plotted the difference between mutant and sibling homozygosity, with scores close to 1 indicating strong linkage.
Immunohistochemistry, spinal backfills, DASPEI staining, and image analysis
Primary antibodies used were: chicken anti-GFP (Aves Labs, #GFP-120; 1:500), rabbit using the anti-GFP Ab-amplified Tg ;Tg(UAS:GCaMP5) signal to create a surface encompassing the SF population, masking the GlyR channel with this surface, and normalizing the total pixel intensity to the SF neuron cluster volume.
Staining, imaging, and analysis were all done blind to genotype, with genotyping after completing image analysis.
Combined Ca 2+ and behavior imaging and analysis
5 dpf Tg Tg(UAS:GCaMP5) or Tg(GFF62A);Tg(UAS:GCaMP6s) larvae were semi-restrained in 2% agarose with tails freed distal to the swim bladder.
GCaMP images were captured with a Leica DM16000 B inverted spinning disk confocal at 20 Hz and tail movements with a Dalsa Genie HM640 camera at 500 Hz. Analysis was done using Image J (NIH). ROIs were created manually for the SF axon terminals, SF cell bodies, and M-cell soma. A background ROI was also created, and the mean pixel value of the background ROI was subtracted from the mean of each target ROI for all images in the sequence to calculate the intensity at each timepoint. to elicit an action potential, 2) voltage threshold was determined as the membrane potential at which a 10 ms depolarizing-current step elicits an action potential, 3) input resistance was determined using the voltage deflection caused by a 1 nA hyperpolarizingcurrent step of 10 ms duration followed by the derivation of resistance using Ohm's law.
To activate the auditory afferents terminating as club endings on the lateral dendrite of the M-cell, a "theta" (septated) glass pipette containing external solution was used as bipolar electrode and placed at the base of the posterior macula of the ear, near where dendritic processes of auditory afferents contact the hair cells and where the large somata of these afferents are located (Fig. 3A) . The amplitude of the electrical and chemical components of the mixed synaptic potentials was measured at the maximum synaptic response, at which all club ending afferents are stimulated. 
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